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(57) Abstract 



Disclosed is a milkiiig device with a pfuraUty of teatciips and a meiisudjig device for deierfrsinmg at least one miik parameter, the 
sncasunng device having a measureiraent chamber which receives the ilow of sr^Hk fxoui the tsatcups. 

(57) ZMsammersfassEsng 

I Es v^ird sine Meikvorrichlung mst mehreresi Zitzenbechem imd etner MeBeinrichnjng z\m\ ErrrsiUeln wenigstens eines Milchparameters 
S angegeben, wobci die MeSeindchtiang eine MeBkammer awfweist in die die MilchstrOme aus dars Zitsenbechem mfinden. 
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Milking device 

rhe present invention relates to a milking device with four teatcups and a measuring device 
for determining at least one milk parameter. 

A large number of milking devices are cmrently known which enable milk to be obtained 
more or less automatically. These milking devices usually have teatcups which can, for 
example, be attached to the four teats of a cow's udder and milk then extracted with the aid of 
pulsating movements or underpressure in the teatcups. To meet quality requirements and milk 
regulations, the milk is inspected at each milking. The test allows conclusions to be drawn 
about udder health. 

To carr>' out this test a small amoimt of milk, the foremilk, is first taken from each teat and 
separately examined in a measuring device. Standard measuring cells are mainly used in these 

measuring devices^ enabling a miik parameter, such as its electrical conductivity, to be 
determined. As a milk parameter must be separately tested for each teat, significant time and 
costs are usually involved. 

The object of the present invention is to reduce to the maximum extent the time and costs 
involved in testing the milk. 

According to the invention the object is achieved through the measuring device of the above- 
mentioned type having a measurement chamber which receives the flow of milk from die 
teatcups. Foremilk from each teat is successively introduced into the measurement chamber 
and tested. The cost of one measurement chamber is relatively low, so a signiticant saving can 
be made compared to known devices which are, for example, fitted with four separate 
measurement chambers- 
Through appropriate adaptation of the measurement chamber, the time disadvantages 
involved with sequential testing of foremilk can be avoided, l^eatcups are usually attached to 
each teat successively. By using the device according to the invention the first teatcup can be 
already attached and extracting a foremilk sample while the second teatcup is being applied. 
After a suitable test sample of foremilk has been obtained by pulsating the first teat cup, the 
pulsator of the first teat cup is switched off, the foremilk sample is tested, for example by 
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measuring its eiectricai conductivity, and it is then blown out of the measurement chamber. 
Then, as soon as the second teat cup is attached to the corresponding teat, its pulsator can be 
switched on to obtain the second sample of foremilk. The second sample of foremilk is thus 
received after the first sample and since the first sample has been bio\vn out, the second 
sample occupies the measurement chamber sepaiately and can be separately tested as 
required. The procedure for the samples of foremilk from the third and fourth teats is carried 
out simiiariy. 

In an advantageous embodiment the measurement chamber has two compartments, whereby 
one is used as a measuring compartment and the other as an overflow compartment- The 
measuring compartment is preferably located below the overflow compartment. 

A fdither embodiment is prelen-ed where the measurement chamber is provided with a 
measuring cell, which preferably contains devices for measuring the electrical resistance of 
the milk. In the preferred embodiment the measuring cell is located in the lower part of the 
measuring compartment. Additionally the measurement chamber preferably has a fill level 
sensor which is preferably located in the upper part of the measuring compartment. 

The measurement chamber of the preferred embodiment has inlets which are directly 
connected by milk lines to the teatcups, and are preferably located in the overflow 
compartment. Additionally the preferred embodiment has at least two outlets, with one 
located at the lowest point of the measuring compartment and the other in the overflow 
compaitment. Lines are preferably connected to the outlets, flow out of the measurement 
chamber into a common line and can preferably be closed off between the common line and 
the measurement chamber. 

Additionally the measurement chamber of the preti^rred embodiment has a means for 
complete emptying and cleaning of the measurement chamber, as well as a control device 
which is used to control tilling of the measurement chamber with the foremilk from a teat, 
subsequent measuring and final emptying and cleaning of the measurement chamber, and 
then repetition of these steps for the foremilk fi'om other teats. 

As the measurement chamber according to the invention is directly connected to all the 
teatcups, the foremilk from each teat can be automatically discharged into the measurement 
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chamber and then tested, so the foremilk does not have to be removed from the milking 
device in order to be then separately tested. Care must only be taken that the measurement 
chamber is blown out after each test sufficiently thoroughly to ensure that the foremilk from 
different teats is not mixed. This requirement is particulaiiy satisfied by using the 
measurement chamber in its preferred embodiment. 

The principle significant advantages of the invention are that only one measuring cell is 
required per milking station and that the measurement chamber, although connected to the 
teatcups, can be placed in a protected location outside the area of intluence of the animal to 
be milked. 

The following Figures illustrate the invention in more detail: 

Figure 1 a rmlking device with measurement chamber; and 

Figure 2 an enlarged view of a measurement chamber according to Fig, 1 , 

A milking device, used for example with cows, consists of four components, some of which, 
involved in the operation of the measurement chamber 10, are shown in Figure 1. hi addition 
to the measurement chamber 10, the flexible conduits 12 leading to the four teatcups 14 are 
important components, hi the diagram the teat cups 14 are shown connected to four teats 16, 

Device 18 is used for extending and retracting conduits, and is not significant for the 
invention. A feature of the prefeiTcd variant is that the conduits 12 are not interrupted 
between the teatcups 14 and the measurement chamber 10, for example by valves or in device 
18, 

Figure 2 is a detail of Figure 1 and shows the measurement chamber 10. The measurement 
chamber 10 is shown in perspective and paitly in section so its main features can be clearly 
seen. The measurement chamber 10 contains two compartoents, the measiuing compartment 
20, which is shown in section in tiie lower part of the diagram, and an overflow compartment 
22, w^hich is shown closed. The overflow compartment 22 has four inlets 24, wliich receive 
the flexible conduits 12 from tlie teatcups 14. The measuring compartment 20 is located 
imder the overflow compartments 22. The top of this measuring compartment 20 is open to 
the overflow^ compartment 22 and at the bottom has two openings, the first opening 26 being 
used to attach a measuring cell 28 and the second opening to comiect to the first line 30, 
which can be closed with a valve 32. 
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In addition to the opening to the measuring compartment 20, the overflow compartment 22 
also has a second outlet, which is connected to a second b"ne 34, and which like tlie first line 
30 can be closed by means of a valve 36. Lines 30 and 34 flow in a common line 38 on the 
side of the measurement chamber with valves 32 and 36, 

In tlie common line 38 the underpressure required to extract the milk is applied at least some 
of the time. This underpressure is applied to the measurement chamber 10 to obtain the 
sample of foremilk by first opening valve 36, At the same time tlie teat cups 14 pulsate so 

milk is removed from teats 16 and is extracted into the overflow compartment 22 due to the 
underpressure in the measurement chamber 10. From there the milk flows to the floor of the 
overflow^ compartment 22 into the measuring compaitment 20 through the opening between 
overflow compartment 22 and measuring compaitment 20. The milk collects there as long as 
valve 32 is closed, so the milk camiot leave the measuring compartment 20 through the first 
line 30. As long as the measuring compartment 20 is not completely filled, no milk is 
extracted through line 34, as it is not placed on the bottom of the overflow compartment 22 
but a little higher. 

To obtain the sample of foremilk, valve 32 remains closed and valve 36 open, while at the 
same time the teat cup is pulsated which is connected to the teat wdiose foremilk is to be 
sampled. This continues until the measuring compartment 20 is full enough to avoid a faulty 
measurement. An adequate fill level is indicated in Figure 2. To ensure this is observed, the 
upper part of the measuring compartment 20 has a fill level sensor which is not illustrated. 

As soon as the measuring compartment 20 is adequately filled, the corresponding teat cup 14 
stops pulsating and valve 36 is closed, so no further milk is extracted from the corresponding 
teat. The measuring ceil 28 is then used to measure the specific resistance of the milk in the 
measuring compartment 20. If the milk has a non-conforming measurement, it can be 
concluded there is an udder health problem. The milk subsequently collected is not for 
human consumption. 

When the milk test for a teat is complete, valve 32 is opened and the milk sucked out of the 
measuring compartment 20. For this purpose a purge valve between the measurement 
chamber 10 and the overflow compartment 22 can be opened at the same time. The purge 
valve is not show^n in the Figure. After complete emptying of the whole measurement 
chamber 10, valve 32 is again closed, valve 36 opened and the pulsator in the teat cup for the 
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next teat started. The next sample of foremilk is then obtained in the same way as the 
previous one but does not come into contact with it due to the complete emptying of the 
measurement chamber between sampling. 

When samples of foremilk have been taken from all four teats of a cow as described and 
tested, actual milking begins. Both valves 32 and 36 are then opened and tlie pulsators of all 
four teat cups 14 started. The milk now flows through all four conduits 12 into the 
measurement chamber 10 at the same time and then through the overflow compartment 22 
and measuring compartment 20, passes the valves 36 and 32 and is finally extracted through 
the common line 38, The common line 38 is comiected to a milk meter which is used to 
control the milk flow and can stop milking as soon as the milk flow decreases. 

Depending on whether one of the four samples of foremilk taken from the udder was non- 
conforming or not, the milk is finally either collected in a container with milk for human 
consumption or in a container with milk not fit for huxnan consumption. Diversion of the milk 
into one of the two containers is by means of valves which are not shown in the Figure. 

Since the teat cups 14 are separately and successively applied to the cow teats 16 and the first 
sample of foremilk can be removed cind tested while the second teat cup is still being applied, 
tliere is in practice no time delay incurred by testing the milk sequentially. However there is a 
significant saving in time and money because just a single measurement chamber with only 
one measuring cell is needed for the separate testing of milk from ail four cow teats. 

Ail the described procedures are activated and monitored by a control system which is not 
sho\TO in the Figures. 
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Claims 



L Milking device with a piiiralitj' of teatcups and a measuring device for determining at least 
one milk parameter, 

characterised in that the measuring device has a measurement chamber which receives the 
flow of milk from the teatcups. 

2. Milking device according to claim 1 , 

characterised in that the measurement chamber has two compartments, with one serving as a 
measuring compartment, and the other as an overflow compartment. 

3. Milking device according to claim 2, 

characterised in that the overflow compaitment is located above the measuring compartment. 

4. Milking device according to one of the claims I to 4, 

ciwacterised in that the measurement chamber is provided with a measuring celL 

5. Milking device according to claim 4, 

characterised in that the measuring cell has devices for measuring the electrical resistance of 

the milk, 

6. Milking device according to claim 4 or 5, 

characterised in that the measuring cell is located in the lower part of the measuring 
compartment. 

7. Milking device according to one of the claims 1 to 6, 
characterised in that the measurement chamber has a fill level sensor, 

8. Milking device according to claim 7, 

characterised in that the fill level sensor is located in the upper pan of the measuring 
compaitment. 

9, Milking device according to one of the claims 1 to 8. 
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characterised in that the measurement chamber has inlets which are directly comiected to the 
teatcups via milk conduits. 

10. Milking device according to claim 9, 

characterised in that the inlets are located in the overflovv' compartment, 

11. Milking device according to one of the claims 1 to 10, 

characterised in that the measurement chamber has at least tvv^o outlets, with one located at 
the lowest point of the measuring compartment and the other in the overflow compartment. 

12. Milking device according to claim 1 1 , 

characterised in the outlets are connected to lines which flow into a common line outside the 
measurement chamber. 

13. Milking device according to claim 12, 

characterised in that the lines between the common line and the measurement chamber can 
be closed. 

14. Milking device according to one of the claims 1 to 13, 

characterised in that the measuring device has a means for complete emptying and cleaning 
of the measurement chamber. 

15. Milking device according to one of the claims 1 to 14^ 

characterised in that the measuring device has a conti'ol device for filling the measurement 
chamber with the foremilk from a teat, subsequent measuring and final emptying and 
cleaning of the measurement chamber and then repetition of these steps for the Ibremilk from 
additional teats. 
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